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Introduction 


Between  1990  and  1991,  some  700,000  American  military  personnel  were  deployed  to  the 
Persian  Gulf.  Following  the  return  of  these  troops  home,  many  complained  of  ailments  that  could  not 
be  medically  explained.  Subsequently,  the  Department  of  Veterans  Affairs  and  the  Department  of 
Defense  created  several  registries  to  document  and  track  illness  associated  with  the  Persian  Gulf  War 
(PGW).  Public  interest  in  this  topic  has  spurred  researchers  to  investigate  the  association  between 
PGW  participation  and  unexplained  illness.  The  results  of  these  studies  have  shown  that  registrants 
were  more  likely  to  have  been  hospitalized  in  the  year  before  the  war  than  were  non-registrants  (1). 
Another  study  found  that  during  an  average  five  year  period  prior  to  the  war,  registrants  were  29% 
more  likely  to  have  been  hospitalized  (2).  What  has  become  clear  during  the  years  since  establishment 
of  the  registries  is  that  the  majority  of  the  registrant  patients  suffer  from  multi-symptom  illness  of 
unknown  duration  and  that  they  attribute  their  illness  to  reported  exposures  during  the  PGW  (3).  This 
study  tests  the  hypothesis  that  Army  registrants  reporting  multisymptom  illness  have  different  patterns 
of  health  care  seeking  in  the  year  prior  to  the  GW  than  do  Army  registrants  who  were  diagnosed  as 
being  in  good  health. 
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Background 

Between  1990  and  1991,  some  700,000  American  military  personnel  were  deployed  to  the 
Persian  Gulf.  Following  the  return  of  these  troops  home,  many  complained  of  ailments  that  could  not 
he  medically  explained.  Subsequently,  the  Department  of  Veterans  Affairs  and  the  Department  of 
Defense  created  several  registries  to  document  and  track  illness  associated  with  the  Persian  Gulf  War 
(PGW).  The  results  of  these  studies  show  that  registrants  utilize  health  care  more  frequently  than 
controls  before  deployment.  The  current  study  tests  the  hypothesis  that  registrants  reporting 
multisymptom  illness  have  different  patterns  of  health  care  seeking  in  the  year  prior  to  the  GW  than  do 
registrants  who  were  diagnosed  as  being  in  good  health. 

Materials  and  Methods 

Individuals  eligible  for  inclusion  in  the  study  population  were  those  who  entered  active-duty 
Army  service  before  August  1, 1989  and  remained  in  active  status  until  August  3, 1990  or  later;  were 
deployed  to  the  Persian  Gulf  War  for  any  time  between  August  2, 1990  and  July  31, 1991;  and  left 
active-duty  after  their  PGW  service  and  before  January  1, 1999.  A  total  of  221,548  individuals  were 
identified  as  eligible.  These  221,598  eligibles  were  matched  against  the  VA  and  DoD  registry 
populations  to  define  registrants,  which  numbered  more  than  49,000.  We  selected  all  registrant  cases 
and  controls,  defined  below,  for  inclusion  in  our  study. 

Cases  were  defined  as  either  those  registrants  assigned  a  single  code  diagnosis  such  as 
somatization  disorder,  myalgia  and  myositis  imspecified,  chronic  fatigue  syndrome,  or  fibromyalgia,  or 
registrants  assigned  multiple  International  Classification  of  Diseases,  Ninth  Revision,  Clinical 
Modification  (ICD-9  CM)  symptom  codes  without  an  etiologic  diagnosis  in  three  or  more  categories 
such  as  musculoskeletal  and  connective  tissues,  mental  disorders,  fatigue,  dermatologic,  digestive 
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►  • 

diseases,  or  diseases  of  the  respiratory  system  (4).  Controls  were  defined  as  individuals  with  a  code 
indicating  “well”  or  “no  complaint.” 

The  registries 

The  VA  established  the  Registry  Health  Examination  Program  in  1992,  referred  to  as  the 
Persian  Gulf  War  Registry  Old  (PGRO),  which  provided  medical  examination  (history,  physical,  and 
screening  laboratory  tests)  to  any  Gulf  War  veteran  with  health  concerns.  Symptoms  and  diagnoses 
were  coded  according  to  the  ICD-9  CM  (6)  in  this  and  the  subsequent  VA  and  DoD  registries.  The  VA 
registry  was  modified  in  1995  as  the  Persian  Gulf  War  Registry  New  (PGRN),  expanding  the  number 
of  possible  coded  diagnoses  and  coded  symptoms  from  three  to  ten.  Certain  additional  codes  for 
fibromyalgia  and  chronic  fatigue  syndrome  were  added.  The  DoD  established  a  similar  evaluation 
program  called  the  Comprehensive  Clinical  Evaluation  Program  (CCEP)  in  1994.  The  data  are 
sufficiently  different  in  the  three  registries  that  separate  analyses  are  necessary. 

Obtaining  medical  record  data 

The  study  population  was  defined  as  PGW  Army  veterans  who  were  on  active  duty  for  a  year 
prior  to  the  war  because  the  Service  Medical  Record  (SMR)  for  active  duty  personnel  records  relevant 
health  information  other  than  inpatient  admissions.  All  outpatient  encounters,  even  for  events  such  as 
required  immunizations  or  required  weight  determinations  are  recorded.  Records  on  military 
personnel  who  have  left  active  duty  are  in  the  custody  of  the  VA.  The  most  common  site  for  the  SMR 
is  within  a  claim  folder  at  a  VA  regional  office.  A  minority  of  records  were  obtained  that  were  not  part 
of  the  claims  process.  Records  were  requested  to  be  sent  to  a  single  VA  location  where  all  outpatient 
encounters  during  the  year  prior  to  the  PGW  were  copied.  The  encounters  were  then  coded  by  one  of 
us  (DC),  an  Army  physician  experienced  in  the  creation  and  use  of  the  SMR.  Visits  were  counted  and 
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coded  according  to  a  system  employed  by  investigators  documenting  morbidity  and  health  care 
seeking  in  female  soldiers  (5). 

Defining  visit  types 

Presence  or  absence  of  any  visit  during  the  one-year  time  period  prior  to  the  Gulf  War,  as  well 
as  number  of  visits,  was  analyzed.  In  addition,  three  specific  types  of  visits  (non-elective, 
intermediate,  and  elective)  were  defined  a  priori  by  the  study  staff.  Non-elective  visits  were  based  on  a 
modified  definition  used  by  Gunzenhauser  et  al.  (5)  and  included  the  codes  for  shots,  immunization, 
and  tuberculin  skin  testing;  hearing  test/audiogram;  evaluation/fitting  of  ear  plugs;  physical 
exam/Health  Risk  Appraisal  class;  flight  status  determination/flight  physical;  in-processing;  fractures; 
stress  fracture;  dislocation;  sutures;  incision  and  drainage;  excision  of  cyst;  and  foreign  body  removal. 
An  elective  visit  was  defined  by  any  of  the  following  diagnoses:  chills;  flu-like  illness  without 
documented  fever;  low  back  pain;  costochondritis;  headache;  dizziness;  chest  pain;  tinnitus;  vertigo; 
neuralgia;  and  all  psychiatric  conditions  including  acute  stress/anxiety,  depression,  panic  disorder,  and 
miscellaneous  psychiatric  diagnoses.  Intermediate  visits  were  defined  as  any  visit  not  categorized  as 
elective  or  non-elective;  therefore,  the  total  number  of  visits  for  a  particular  veteran  was  equal  to  the 
sum  of  the  non-elective,  intermediate,  and  elective  visits.  Analyses  were  performed  examining  each  of 
the  visit  types  as  a  dichotomous  variable  (yes/no  for  each  visit  type). 
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Demographics 

TABLE  1 .  Demographic  characteristics  for  entire  study  population 


CCEP 

Case 

(n=2182) 

CCEP 

Control 

(n=1424) 

PGRO 

Case 

(n=1170) 

PGRO 

Control 

(n=1175) 

PGRN 

Case 

(n=2025) 

PGRN 

Control 

(n=426) 

Mean  age  in 

1991 

31.4 

31.1 

28.5 

27.9 

28.3 

28.6 

%  Male 

89% 

92% 

90% 

92% 

91% 

92% 

%Enlisted 

94% 

91% 

96% 

94% 

96% 

92% 

Mean  length  of 

service  (years) 

10.8 

10.9 

8.0 

7.4 

8.0 

8.3 

%  Married 

74% 

72% 

60% 

48% 

58%  1 

55% 

%  with  GED 

1  4.5% 

3.3%  1 

6.2% 

1  4.4% 

7.6%  j 

2.8% 

Race/ethnicity 

1 

i  1 

White 

51% 

49% 

i 

61% 

62% 

59% 

61% 

Black 

i  37% 

43% 

1  26% 

29% 

31% 

1 

. . . i 

31% 

Hispanic 

6% 

4% 

7% 

5% 

5% 

4% 

Other 

6% 

4% 

6% 

4% 

5%  i 

i  j 

4% 

Analysis  and  Reporting 

Means  and  frequency  distributions  of  demographic  and  service  variables  were  examined.  Visit 
rates  of  those  registrants  with  multi-symptom  illness,  categorized  as  cases,  were  compared  to  controls, 
otherwise  knows  as  those  defined  as  “well.”  Results  were  broken  down  by  the  type  of  registry  (Persian 
Gulf  Registry  Old,  Persian  Gulf  Registry  New,  and  Comprehensive  Clinical  Evaluation  Program)  and 
the  type  of  medical  care  visit  (whether  it  was  an  elective  visit  or  administrative  visit),  including  the 
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number  of  non-elective  and  elective  visits  categorized  as  0  visits,  1  visit,  and  >  2  visits.  Odds  ratios 
and  regression  coefficients  were  calculated  within  each  registry  grouping  using  multivariate  logistic 
regression  analyses,  and  adjusted  for  age,  race,  sex,  marital  status,  and  enlisted  status.  Multiple  linear 
regression  models  were  used  to  analyze  the  number  and  type  of  visits  within  each  registry  group.  It  is 
anticipated  that  the  results  of  this  study  will  be  published  in  a  peer-reviewed  scientific  journal. 

Key  Research  Accomplishments 

During  this  study,  the  following  key  research  accomplishments  were  achieved: 

•  the  case  cohort  and  control  cohort  were  selected; 

•  service  medical  records,  including  outpatient  data,  for  both  cohorts  were  obtained  from  the 
VA; 

•  records  for  all  visits  were  assigned  ICD-9  codes  and  were  aggregated  into  12  categories  such 
as  depression,  anxiety,  hysteria/hypochondriasis/psychogenic  symptoms,  etc. 

•  the  data  were  analyzed,  conclusions  drawn,  and  a  final  report  was  prepared  for  publication  in 
a  peer-reviewed  journal 

Reportable  Outcomes 

A  preliminary  analysis  of  these  data  was  presented  at  the  Department  of  Defense  sponsored  6th 
Annual  Force  Health  Protection  Conference,  Albuquerque,  New  Mexico,  11-17  August,  2003.  Final 
results  from  this  study  will  be  published  in  a  peer-review  journal. 
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Conclusions 

Final  results  from  this  study  will  be  published  in  a  peer-review  journal.  The  results  will  be  of 
interest  to  researchers,  government  agencies,  and  participants  in  the  Persian  Gulf  War.  Copies  of  the 
final  report  will  be  provided  to  the  Army  when  it  is  available. 
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•  Controls  are  those  soldiers  with  a  code 
indicating  well  or  no  complaint 


Table  1.  Demographic  Characteristics  for  Entire  Study  Population 


Table  2.  Demographic  Characteristics  for  Soldiers  with  Service  Medical 

Record  (SMR)  Available 
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adjusted  forage  in  1991,  race/ethnicity,  sex,  marital  status,  and  military  rank 


RESULTS  BY  VISIT  FREQUENCY 
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Table  7.  Multiple  Regression  Coefficients  for  Visit  Types  by  Registry  Group 
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Table  8.  ADJUSTED  MEANS^  DIFFERENCES  BETWEEN  CASES  AND  CONTROLS 

BY  VISIT  TYPE 


adjusted  for  case  status,  age  in  1991,  race/ethnicity,  sex,  marital  status,  and  military 


SECONDARY  ANALYSIS 
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analysis  regardless  of  registry  group 
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perhaps  twice  as  high  as  controls 
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Are  the  cases  incident  or  prevalent? 


LIMITATIONS 


m 

CO 


CO 

0 

CO 

CO 

o 


0 

o  if? 

'B  o 

g,  ^ 

U)  O 

oc  ^ 

CO  *= 

0  o 


g) 

0  > 
>  w 
0  -o 

0  8 


0 


0 


0 
$ 

0  ^ 
E  12 

O  ’o) 
O  0 

2  ^ 

0  o 

I  ^ 
00  ^ 
O)  o 

0  ^ 
i- 

0)  uo 
^  m 


m 

N- 


0 

> 

0 


0  CO 


o  c 

O 

ob  ■?  8 


0 


Little  can  be  said  with  confidence  about  non- 
registrants’  health  care  seeking  behavior 
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